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Abstract of JP 2000151691 (A) 

PROBLEM TO BE SOLVED: To provide a memory 
structure that ensures incremental update of a 
routing table and optimum utilizing of a physical 
memory. SOLUTION: A memory to retrieve 
information by a prefix analysis in order to build up a 
routing table for a node of a high speed 

especially includes a memory element M1 that 
stores one set of information items and each of the 
information items relates to mask information and 
target information denoting a number of important 
characters in respective prefixes. In order to realize 
a retrieval reference based on coincidence of a 
longest prefix, each cell includes an information field 
to provide an address of a succeeding line for 

couple of flags specifying contents of the information 
field.; An auxiliary vector AUX includes cells of the 
same number as memory lines and when a flag in a 
cell of the memory element indicates necessity for 
retrieval of a succeeding line and read of the target, 
the target information is stored in a cell relating to 
the succeeding line. 
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ix, Mlft«^fc^tfl|j££^nr-&o dcOj;-5^^ 
b;Ki. «-W^L, iH^.^n.S^SMT^fI§ri<70-b 

Mz^m^^'&m^mzm^^^^^rm^ 

fz9-y*y Mffg£#tfo iy.T, AUX [ N E XT R 

OW (Jifico-bA-) ] ^512^(4, ^t7^tJELT_l.m 

ftftcrM®^? hMZsH^tih Z. t &7Fr?<7)lzW8Z 

[00 20] 75/GOtTARGETOf(?)ffi^Cv 
ffl^^tcWU til/AUX [NEXT_ROW (ig 
ffi^-b/t.) ] ItmX'hL tbtbhb.. 2^77^ 



1 



— ■ f'—y-y h (proper ta 
TARGET 2 2b"-y f7 >f — 7k K 

0 Mt&IW^* 

1 Mf£-tliK-& ; AUX [NEXT_ROW (llft« 
■b/L) ] (4, TKL-X^M1-|>^rai^-^'-y b^^- 
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o i ify'y 

0 0 S-fe/t/ 

[0 0 2 1 ] mmT_B AKCK^ i: _ -OfiHg^fEIS 
$ ii ... ^. £ q_ y ft <D&M.it . £?§§x -r «y r k eo*&-£ , 

[SI ] 

S2' - 2 

fEt^T & ^ t h „ k«f§a«*§ £^nT£ T W 

f§5:^. mm. kb*-y hW7 b'L-Xg^K k±^/J^^ 

-fe -y b J £ ITf & . 

t7t7 b =-f >'-r 'V ^-X— 1-1-2 Ck-MASK-l) 

[0022] mz. ^wmz X 5** U ftT'^m. # 
AZUTffl^Dfijff £ . aSff 5 7 o - lb -v - b £ #88 

-6. 

(T) dest_add , dest_roLite - ^K^ixUJtT 
M) P rou = $m$fL&fr-C?)7t;j y9- mtt> 
( --7 ) Ptarget = nTf&t ^ - ^ -y b "T^tfM y 2» - 

(X) t _info = ffi7 l ]tCT J ?-^^tll>^.S^-^'-y 
b 

cell, go , cell, target , eel Lvalue, cell.ro 
w, cell, mask , cell.t_bak = fe;bcOll H-fliiCD 

(#)maskbit - m^^flX^&TV^^Mfrcr)-? 
X? 

[0 0 2 3] I) mi (134-6) 



f — /Pb* VALUE ftOT FbXtSLtfi 

k t" -y bl¥ ( r y( 7 ;Xj ) tm** ^tifz t Z 
a , ft_fc.fi k b* -y b t L , 11^ A. ii £ vx ? 

b*-y ba^'X^^yTklilTt^ kb*>y M.__i: 

(3\ il?K£>ix S^^fJi. iI_ESO-tr;b(73^ ^-/bb'N 
EXT_ROWS?W„ L^L^^ Ml:7? 
t^tSSt, 7 7HARGEWf! >y ? Sft&t? 
fl^^^K 1&Vttfr&&0lZ^ _ L777TARGE 

^•y b^SSWi^i- t^SWt-^ Zcd£o%?~? 

oT. tm^tltsnttim^^o Tptarge 

tj ioffifflfi, ummgtpizimzn%<%-?tzmm$: 

tz^ z\<7)£o izm- s . 
[0024] 7r7^"Go#'o^A,(i\ mmimrx$> 

S^t. 77nARGEWfx7?.hl). _» 

xtvv xvmhmm^: ?-y<y h&iz*-. ^^nti 
h\ ^-^'ybii. mmffl§wz®itz-m>t>tix&*). 

rptarget j Otk?. flh AU XC0-b/H*ItC|E1SSn 
S„ LA^L^t, Zcom20>m-&liZl±&l'AUXfo<7) 
?-y7MliNULL.4 7f -r**>^. i¥ 

irn-_X(l H5Ti±^.^ b;WIMtTS-5ixT*_ 
D , i/-H6f(±t»ItJ;^?titv^ a z\z\T 
ti. fS#£0?t«>. 8t'7Mft7FbXWf77k = 
2*i#lt§ixT^ _1(73|1T\ Gi;T(i, 77^00 
_TARGET_7pf 0 

[00 2 5] iilTWT Kl/X^lIiOVX. t ^-y >y 
bi;ft^lB'li§tl. 7P1/X^filfil0 110 110 
0 0 0 1 0 0 1 0 1 X'fo h 2-^cr>^ -j-\i—V<n)V—T 



00100000 4 A 

00100111 8 B 

01101000 5 C 

10000000 1 D 



[ 0 0 2 6 ] m 1 7^-y«S«l bXF«a 

(DffO, tMl >^f=4 (GO=l, TARG 
ET= 0 ) 
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( 2 ) f?4. -te/H 0^Mr=5 (GO = 1 , TARG 
ET= 0 ) 

(3) tr5. -te/H 1 : i«-fe;t,-T1iGO = 0&U ; "TA 
RGE T= 1 ; b">y bMO 0 //^iiisK ^ill>^# t t 

LT t> $ S> «f g«7"l/ 7 ^ >y ? A&X =E U l^t 

7?x(:ltSO #jLffi£:fUfI;Jj 3*1-6. flux. 

7V7^ 7?x(01101)ll -fe;H 0 fc-fe 

^7Mi\ 7^-;Uh'T_BAK^t,IE1SSai.. T 
_BAK|%D;5 ? — y>y hmtfMcOtzbb^ -b/H 0(i±fB 

[ 0 0 2 7 ] H2«^ vt-y^§g^i±, tXbcOjl 

( 1 ) ?f(K -fc/P0 0-*MT= 1 

( 2 ) ffl , -fe/H 0^itO!^*T"S*(i^TL^V^i' 

(GO=l) . TARGET=Hfftt5, b^o<?) 

A t <D^$tti s &tethfrt>-£lb& ( IS 2 «feST b 1/^ 

b7bAUX^'ffiffl3n*Wi(i>^^\ Jim^ix^- 
yyb^MASKtVALUEOlii, fr 1 (ft2)<0 
-fe;bl 0^07 — ;kh'NEXT_ROW(; X V^Ztcfz 

( 3 ) fi=2, -b/bO l^&fr=3 

(4) tf3. -b/bO i^^/M£v^&£-f— 

-f, ffiffl^^LS^-y-vMi, AUXffli«tif)l>. 

[00 28] 2) #A (07-10) 
t$AW*&£\ /itytn-f^^xybUll Tbb- 

x, ?^?sw-f7h (rKP^tnga-rsaj^j) 

£3tf. ^tM-rs^ti. Xty^WMT (frO) 
^ gH*& LT jt^ . ? p«g Tit fillK ^ixT b" -y 

fT§-^& (t7"/l/-fyi_SEARCH_ROW) „ 

d«^f f F^'Jii§n/-cffli. $r b y ^'fe'ti^a 

^Wxtf^^fi^f- (t^-fVI_MOD I 

fy_row) 0 i-r, ftmm (t^-fyi_sE 

ARCILROW, 08) 2:. fiW'SSfi^tl 

1 fffiSttaStU 7-f-/^NEXT_RO 

?^x$n^mt^f"/dri\ tlGO-05^>(i\ ff 

yxbcOft^OOt^T^D (HEAD (row_f re 
e_l i st) ) . ZltlliZ<7)1&mg8iZtl& (UPD 
ATE ( r ow_f r e e_ 1 i s t ) ) 0 ^^VI/ZM 



h tTARGET= 1 tphif. -b 

^HTffli^? b/bAUX|*K=:nt°— Sixi,,, W^fU- 
LT , 7 7^'GOH 1 tf££$iu iJffi^^/jitllK 

-fy-^MOD I F Y ROW, H9 ) , ^ti^^fl 

i^hSt^tWtS. S?i«*§^«i, Hlffi. if 
AldWO&-fS-fc>Wi. feit'-o-CftO. -77, S?2«i§ 

SrtfkSr&fcf. ^-yvMi, 

-b/btir^ fcLGO=li-^i±\ S£^-b;b^F*bmc 

LGO = 0^A,<J\ <?hMUX«tl^77nA 
RGETIt lK^£§fLS„ ^ilKf*, m&<0ff<7)-b 
/l/»75nARGETIl ll / zmfe£fL&, m^&tL 
§t"-y M#k J: D^S^^^H', AtJTPI/A^ 

tp r sup j ) fcj; D^Six^iJ^T'Jift^f^fcft^PI 

xt7 rtJtmt^'jji t -t/^>f nvi^t izm 

m-f&e Zfl^lzfVO&trlZfiL, f7>-fyi_ 

MOD I F Y C ELL ( H 1 0 ) <rmfcWftbtl& , 

£fz. ifl^«S#lt GOiiTARGETfltCj; 

[00 30] (T) GO^l^i^lJ, •fe/WiSEt^T^M 
>'^-^^. ^-y^bii. 75^"TARGET^0 
S i: # , XliTA RGETiU X'h h ti^)VA U X 
izW&Ztlt^X9tfA-ft~?X?V\T'Zfo& tS. AU 

( -f) go^'o^gii t'/^^T^'f y^ 7 -^ 

^■^=5:1^ TARGEWltfc|,tl, bU-^^rU 

^-^7 mi by ■ ^^u-t^tics^ixa. 

(T7) -b/b#^ (GO=0I-3TARGET = 0 ) 
(f. 77nARGETS-lC. 7^-/l/bT_DAK 
SNULLtt- BfWttaSg-rsrBl. ?—y-y b* : IB'li 

tti^ r n0J <su P ) , Baa75^GOA«!5ri3f-x>y^$ 
tl, ^-^'yb#\ GO^'0Xiil«i;"^^^(Cj;'5 
? , S^^fXiiWSfr^-^ b;^t;^7 ^ -;bb'T_ 

MftZtiZ t LT # fc i fc tcWX^ 
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[0031] 3) xyhij (HI 1 — 1 5 ) 

%m$~ht-z\ s?=v%:m^L%wtLi£%t>%\,\ mm 

XIJffAKWL, MRU v*?fc*-y T^k&TTib 
& " fc >9^SixS 0 ffJI&fcii. -fc^Xfi 1 ffleo-fe/b 

■frh?— r-WftMASK, VALUE»f|>; 

; n*- $ tifcWm&to J; D ffi^ ? > y b com b St*. 
£>ixl> fro b i/-xJSo; t ^'i^-cafe y . - <o ae^j 

Weft. "v?WP rsTEPj . M/m^htilftt^/az 
tl^y?— r ACTUAL j %1$.m^-&» ^3 b/b TSTEPj 
(i. ^ytTfcRIf4m:;b£1rU i^tmff«7K 
b-X (prow) 

[0 0 3 2] -S6^ff»7n^XJi 1 1 K^fo ft 

L^mm^^fth t ^ii^oTfc . war 

^?b/b rsTEPj co}iS ; 5:fig^lB'IS$til>o £T^£I 
X^%9tT¥VX iz&mt & £ i: £ S«fc U ztiim 

— -7->'D SEARCH T BAK ) . 71/7^ -y 9 

x itm AS tifzft (i . SrX, Jiaj 3 ^ftffl ? - y >y 
b^ffl^Sittct OfKIESfi (t^/KfyD_MO 
D I FY_ROW) . mjjf-^-yfiiK 5t4-.fdft 

ftbXfthfL {-y~y")V — -f-yu b ac ktPlAC 

e) , <Hl& f7"/^fyD_SEARC 
H T BAK (012) "T1;i\ ffl^Sai.xyh y<?) 

7>7^ v^x^iisij-n,'t;^'iii^.^ixS 0 ;«r> 
tm -y^xtt, ^^ua^x.^. #5^7 1 Eft Six 

BAK(;fLt#l.-t:;WI^tfll,„ fco 

^E U ^-b/bX(±llffiK^ b/b^-b/Wcfev^T ) ^3%9~ 

-tyl/CO 7 -f — ;b b T BAK tm U L L ffiSr^r L£:V ^5: 

-?W-£>*U>. i'-y-y h^^ii:. 75^' r foU nd j £ 

1 ttag-f & i b «fc o , . 

[0 0 3 3] #AO*§-£<7)fTflSJ£ (I^L— ^>"D_M 
OD I FY_ROW, 01 3 ) T'(±, •7-X?*%/'ilo 

b" -y b P*Sj08t=: k b" -y b?:1ff~£?^k b"-y hX'O >J?*£ 
v^^f-x -y ? L^ltflia^^^, m 1 <^)*^t=(±, 
i y b U b iv a u x rt^HiitfO^ ^ y fe;Prt«H' 



£>S. {tffl^-^'-y b(±. m^7)V—l-y~Z'^i&£tL 

t&^it (757' rf 0 und j 3&*i > , zmmm^tih 
^s^-y-y b^asji^. mmmi^-h, -mm 

^ ^ H\ tf^ffi K =5r -5 T v ^ v ^ i: & $ f 3 tcf!*^ § ^ 

maskbiL <k <73^, i«SiX-3§X>hU 

a, j><tUXi±^ b;bAUX««JE-b;H*I«r 
r offset j bMZ^ -fe;k<50T_BAK7^— ^HrttcfE 

r sup j >f >-^-ysVK3Mffi-ri>-b^T 
(•tf7"/t/-fyD_MOD I FY C ELL) fj\ f-x. 

LVALUE WJ MASK7-f-;bb &BaE S tl h „ ^ 
-^'•y b//JiffiSil^(til(J:\ 75/GOtTARGE 
T«i: t 0 tfSSgStl. ^MTftS: t ^ 
L, JIIi.T, T_BAK7^-;H'^NULLtI£$ 

[0034] t7*-t>'D_MOD I FY_ROWS0 

fx-y^t^itCSIt^T'fel. (iilil maskbi 
t=k(7)ii^r. TARGET=OXt±MASK*k-lX 
iiVALUErt _infot i O^Stt, maskbit<k CO^ 
T_BAK7 4~)V}mcO?—y<y l-fficT)^^ 

<{,z&T-t h . Wik \z . s ^ ft ( -f y" 

)V — "f- yD BACKTRACE, 015), UMzH 

#^(C^ft. ^t©-t/l/(?)777''GOJ:TARGET^ 
-^x y^StlS, firt«^:TS0-tr;bi07'7^"* i 0^t 

triiSTifiO, -b/b T father j tgS^'l)!.. 
^O-fe/b r father j fyt,^CDft J \CDWfT% s ±t& * C\ff) 
BmcOfzbb-. ^^-ACTUALt^Wl'STE 
P^'fflV^iX^o Tfatherj t>PfL, TARG 

ET75Wli^lf. A U X <J9£f JE-fe ;1/ <?0 r ^ ( ± . 

(prow = TAIL (row _free_list) , UPDATE (row free 

1 ist) ) , -f^h^lV Tfathcrj &-&A,fdft 

■tm^&ixz. t h^}vt^^\ ^z-mm 

[00 3 5] _LiDfDfiLJt.X U £9mt&J\— F^x 

Tlz^X^m-thcotf^b^htih* T-df-r^if- 
Y-ti. ^wmzimmm (limyha-5-CT 

SP^^E'J (HltpJ^Ml) tcEfgSfLJt'r-^fliiS^co 
T7^x^~yyx%mmfh« ZcrMU^^Jll. 9" 

^^■^Y-^#:i±, 3jtCAM^^U t tT»fM-S. 
U^SMtSffii:, fB^^ftnybn-^-C 

Ttcffl^a^ h.tzm^jmmmxnm^'?-! 9 070 
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>yi^\mtinz>-n, mMMy-r-y?* (x(±j± 
-y hb£#;c£*s^ aj^ts. 18^2^^ 

9, ISSIM2/A ^^•yh^A^liSiJ^t LT 
3*U>„ Ztlt><Vfi<D&«te^ 2 L £7>|ii|tPgH=^£-t- 

h)ltLX. »40, OOOxyl^JJWlM? 
(i, k=4f0tl, «14, OOOff (SO. 7Mbytes 
fiO^^EU^JE) SSL, k = 8«t^, fi3, 0 00 
ff (^*fi^2. 4 Mbytes^ ^U<7)4§-£-) fcW^S. 
ffi^T, A^ Sti^KfflflfWC&S o 
[0036] 

>y b^'ia'ti^^i, t^o mmr-MzMLwm^ h>i> 

( 2 ) ^-l^iTftE^cio^T»<? HM±, mz 
fflTSSo -r&fcfe. iso^ttifflffij^ 

fif£«2iiCAMi; LTli^ l-b/^tO 1 

(3) 7^-/kKT_BAK(;±'), *l^r(cj;-5Ti±j; 

xm/mmcommziiY^xm.hti, ztit>&. f^m^ 

Mxf77"^^K, k-2 > . 
( 4 ) ^75^Bfim**T£ffl^-S - t \z i. 9 ^ ffi 

ti-r. tmrnrnzmm-t^ hmzmv. nst-^r 

mm $ti&k^i,zi> nm^rn t ^ & » 
( 5 ) ftat, wxmfmmco*%-XM±, mzmm 

Tib*). ©BfMfcSfrO^. -?%h*>. ^'JXii-fco 



t %<^m^WjE?j^mxfoz, timmxfoz, . w 
t>. ^-y hwi-f^ y^im^xit^m^eoTuy 

4 > y ^X— a, MitfATMj^XHMACT F l^X 
(MAC=Medium Access Control , ^tKifPPlftlflTO 

fiffltc x *)i&%t ^fi^msssm^mz^L^^t 

[Ml ] >'^-^7 Fffl^;P— r ^ y^V-K^S 

[02] Jfwmz is**'; sDS^Tj^rH-c* 5 „ 

[H3] u-fe^rto^-^iiflg^^-r^ 

[ H4 ] h 2 ^ ^ u ftTcommmmzm^- & mx-h 

[05] 12 cdj< t U l*JT«^ff § 0T"fc 

[06] ^^afflMT-&l> 0 

[07 ] *^Bjt j; ft-C^-r-^ff ARl/mm 

[08] *%hj ^ i § ^ y rt-c^'r - ^ff AAVWm 

[09 ] jfwmz x h y ^-c-^x-^ff A&t^i» 

[010] ^BJ^J;^^^U^-C"«-f'-^ffAS.tAWJ 
itIt§7n-ft-bT*l.„ 
[01 1 ] *^BJtJ;l>^^U^-C"«f : -^|fAS.OTJ 

[012] *^BJtci:l>^^U^-C'^7 : -^ffAS.V'ffiJ 
ii:it? l 7n-ft-htfcl. I 
[013] ^BJ^i^^^U^T'Wx-^ffASt/WJ 

^> 7 n — ?- ^ - b TS) !> . 
[014] i£%mzi. htt U^T-Wr-^ff ASt/WJ 
i(:It§7n-ft-bt*S„ 
[015] *^Hjt;j:a^^ U^T'^^-^ffATltffiiJ 
§ 7 u — ^ -v - b X~h h . 

I Fa. . . I Fx Xt>4 y?-7x.~X 
IFta. . . IFy ftTM^-T'i-X 
SW 7fV7'M 

pr fflwmw. 

Ml , M2 
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j Ctesladd j - -^SEARCH_ROUTE^ 



prow=0; 
t_lr»fo=NULL; 
ptargel=0; 



Iindex^daat adrl » (N ■ k); I 
cell^Trie(prow. Index) | 

f 9S < ^ceJl.go=1 " 




Iprow-eell.rgw; j 
&8t_add« a k | ^ 1 . i 7 

| END J »y tjnfo j 



— H 



^ INSERT_ROUTE ^ 



prow=0; 
route_dest=dest_add; 
maskbit=mask 



c©ll=Trie(prow, indax) 




LSEARCH^ROW 



LMOUIFY_ROW 
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^LSEAflCH_ROW^ 




□row-=! HEAD(row_fraeJist); 
' UPDATE(row_frae_list) 



return ^ 




|Aux(prow)=C3ll| - 





c»ll.flo=1 ; 
cell.rowrsprow 


1 — - 







^ raturn^ 
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[09] 




AuxIeell.row].1j3ak=Urafo 
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[010] 




<a 9 ) ) o o- 

[013] 
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[014] 




